Oxidation-reduction ratio studies of mitochondria in freeze-trapped samples. NADH and flavoprotein fluorescence signals.
The recording of oxidation-reduction-related fluorescence signals of oxidized flavoprotein (Fp) and reduced pyridine nucleotide (PN) from isolated mitochondria at temperatures below -80 degrees C can be accompanished with a high degree of accuracy and a wide dynamic range. The specific low temperature enhancement of the fluorescence signals due to increased quantum yield and to multiple scattering affords increased accuracy and less interference due to screening pigments such as hemoglobin and myoglobin. Since the metabolic processes are arrested and the recording speed can be greatly diminished, the technique can operate with a much smaller concentration of mitochondria than is needed at room temperature, and the method is suitable for localized oxidation-reduction measurements. The Fp and PN signals originate from the mitochondrial matrix space in which they represent the major fluorochromes. Since Fp and PN are near oxidation-reduction equilibrium, the ratio of the two fluorescence intensities, suitably normalized, approximates the oxidation-reduction ratio of oxidized flavoprotein/reduced pyridine nucleotide. Thus, this technique affords a foundation for the resolution of oxidation-reduction states in two and three dimensions.